We report an increased number of Salmonella enterica Paratyphi A infections in adults in Cambodia. Between January 2011 and August 2013, 71 S. Paratyphi A isolates were recovered from blood cultures, representing a 44-fold increase compared to July 2007 to December 2010, while monthly numbers of cultures did not change. Infections with S. Typhi increased two-fold in the same period. Most cases came from the capital Phnom Penh. These findings warrant epidemiological investigation to support public health measures.
Between 1 January 2011 and 31 August 2013, there has been a marked increase of Salmonella enterica serovar Paratyphi A cases diagnosed from blood cultures in Cambodian citizens, particularly in 2013, and this was reflected in an increased recovery of this pathogen from European travellers returning from Cambodia between January and August 2013 [1] . Here, we report preliminary surveillance data from Cambodia.
Background
S. enterica is an important pathogen in many low and middle income countries [2] . The serovars S. Typhi and Paratyphi cause enteric fever (i.e. typhoid and paratyphoid fever respectively), and are particularly prevalent in south and southeast Asia. Treatment has become challenging because of emerging antibiotic resistance to first-line antibiotics such as chloramphenicol, ampicillin, sulphamethoxazole-trimethoprim (SMX-TMP) and more recently fluoroquinolones [3] . Over the past two decades, S. Paratyphi A has become increasingly prevalent in Asia, causing between 15% (Pakistan, Indonesia) and 64% (southeast China) of enteric fever cases in these countries [4] . Typhoid and paratyphoid fever are also endemic in Cambodia [5] [6] [7] . Nationwide surveillance of incidence and antibiotic resistance patterns is, however, largely lacking due to the country's very limited microbiology laboratory infrastructure [8] . 
Laboratory procedures for surveillance of bloodstream infections
From all patients presenting at SHCH with signs of the Systemic Inflammatory Response Syndrome (SIRS) [10] , 2 x 10 ml of venous blood are sampled by separate venipuncture with registration of demographic and clinical data (i.e. sex, age, province and district of residence, co-morbidity, prior use of antibiotics, type and duration of symptoms, presumed focus of infection, hospitalisation status). Blood is cultured in BacT/ALERT culture bottles (bioMérieux, Marcy l'Etoile, France) which are incubated at 35°C for seven days and checked once daily for growth by visual inspection of the chromogenic growth indicator. When positive, blood cultures are Gram stained and -in case Gramnegative rods are present-inoculated on MacConkey agar and 5% sheep blood agar (BIO-RAD, Hercules, United States). In addition, blood culture vials with no indication of growth after three days of incubation are subcultured on sheep blood agar. As part of standard patient care, isolates are identified by conventional methods and assessed for antibiotic susceptibility by disk diffusion (Neo-SensitabsTM, Rosco Diagnostica, Taastrup, Denmark) according to the Clinical Laboratory Standards Institute [11] . Serotyping is carried out by slide agglutination with commercial antisera according to the Kauffmann-White scheme [12] .
In this report, 'paratyphoid fever' and 'typhoid fever' cases were defined as a patient with culture-confirmed bloodstream infection due to S. Paratyphi A or S. Typhi respectively. Patients with blood cultures that did not Figure 1 , paratyphoid fever cases were observed more frequently from April 2012 and numbers increased further from March 2013 onwards. Typhoid fever cases increased as well but to a lesser extent.
Forty-seven per cent (i.e. 35 of 71 (49.3%) paratyphoid cases and 13/31 (41.9%) typhoid cases) were female, with a median age of 24 years (range 7-54 years); ages of paratyphoid and typhoid cases were not significantly different.
Out of 71 paratyphoid fever cases, 56 lived in the greater Phnom Penh area (Figure 2) , particularly in the following districts: Russey Keo (n=10), Chamkar Mon (n=9), Tuol Kouk (n=8), Mean Chey (n=8), Dangkao (n=7), Prampir Makara (n=3), Por Senchey (n=3), Doun Penh (n=1) (Figure 3 ). Typhoid fever cases were more dispersed: 19 of 31 were from Phnom Penh, but distributed in small numbers among a large number of districts.
Preliminary susceptibility data based on laboratory files revealed that only 1 of 71 (1.4%) S. Paratyphi A isolates was resistant to ampicillin, none to sulphamethoxazole-trimethoprim (SMX-TMP) and three (4.2%) displayed nalidixic acid resistance.
In contrast, 14 out of 31 S. Typhi isolates were ampicillin resistant, 11 were SMX-TMP resistant and all but two isolates were nalidixic acid resistant. Six isolates displayed high level ciprofloxacin resistance. Results of minimal inhibitory concentrations for ciprofloxacin are pending.
Empiric treatment included most often ceftriaxone followed by oral ciprofloxacin. So far, there was neither in-hospital mortality, nor relapse recorded.
Discussion and conclusion
Between January 2011 and August 2013, and particularly in the first eight months of 2013, we noted a remarkable increase in paratyphoid fever mainly among young adults treated in our hospital and clinics in Phnom Penh. Compared to the recovery of only two S. Paratyphi A isolates during the surveillance period 2007-2010 [9] , this represents a 44-fold increase, while the monthly rate of blood cultures remained constant around 150-200. In June we observed a temporary drop in cases, for which we do not have a conclusive explanation, although it may be possible that cases coincidentally visited other healthcare facilities (mostly without culture facilities) within the metropolitan area.
Although it was not possible in the present setting to calculate population-based incidence data, the clustering in time and place of the recent S. Paratyphi A cases is of concern and suggests the implication of a common and persistent source. This could be either a continuing disseminating source (i.e. water) or a continuing point source such as a food vehicle. Consumption of food from street vendors has been found an independent risk factor for acquisition of paratyphoid fever in other Asian countries e.g. Nepal and Indonesia [13, 14] . Of note, we observed also a two-fold increase of infections due to S. Typhi. Given the fact that predominantly adolescents and adults visit our hospital, more data on the possible spread of paratyphoid fever among Cambodian children are certainly needed.
Our findings coincide with the observation of increased numbers of S. Paratyphi A infection among European travellers from France, Germany, the Netherlands, New Zealand, Norway and the United Kingdom returning from Cambodia as communicated in a rapid risk [7] . To enable a more refined resistance description, we plan further batch-tested determination of the minimal inhibitory concentrations for ciprofloxacin, nalidixic acid and azithromycin amongst other antibiotics.
Further in-depth epidemiological research and a comparative analysis of clonal relationships between the Cambodian and European isolates are warranted to identify the source of the outbreak. Both findings, those in Cambodian citizens and European travellers, suggest that the 'hotspot' of this outbreak may be located in Phnom Penh, home to over a million inhabitants and a major gateway for visitors to the country.
Our findings were shared with the Ministry of Health of Cambodia, to allow the initiation of in-depth epidemiological investigations in order to organise the required public health measures. Cambodia, like many other low-and middle-income countries, is still building up its microbiological diagnostic capacity; across the country, less than 15 microbiology laboratories are in function [8] . In these settings, even small-scale clinical laboratories, such as the one in our hospital, may play an important role as 'sentinel' for emerging pathogens and resistance patterns.
